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Supplementary Figure 3| adsorption density of the AMP and mAb on the BMC surface.
The differential nanomechanical deflection induced is plotted against various ligand (AMP or mAb) concentrations in the sample (0.2 mg ml -1 , 0.4 mg ml -1 , 0.6 mg ml -1 , 0.8 mg ml -1 , 1 mg ml -1 , 1.2 mg ml -1 ). The solid line represents the Slogistic calibration fit and error bars represent standard deviations (n = 5). The study suggested density saturation at 0.8 mg ml -1 , which was used subsequently for surface functionalization. In our bacterial detection study, the target strain of bacteria was Listeria monocytogenes (L. 
Bimaterials microchannel cantilever (BMC):
U-shaped microfluidic channel was made-up on top of a silicon nitride microcantilever having a dimension of 32 μm width, 600 μm lengths and a height of 3 μm (Fig 1 in the main contents) .
The cantilever was made bimetallic by coating the bottom side with a gold film (300 nm thickness). The inside part however, was kept as a thin layer of silicon nitride. The two openings assembling. The solution was also kept overnight in the microchannel to certify the functionalization (Fig S1) . Prior experiments, the BMC were washed with MQ-water, ethanol
and dried under stream of nitrogen gas.
Surface characterization and ligands density measurements:
In the initial experiments the resonance frequency and the infrared-induced nanomechanical deflection of the BMC functionalized with self-assembled monolayers (SAMs) of ethanolamine under same conditions. The average amplitudes were plotted against wavenumbers cm -1 to present the nanomechanical deflection and the IR fingerprint spectra of the delivered samples.
We examined the surface functionalization process by observing the changes in the nanomechanical IR readings, resonance frequency and nanodeflection of the cantilever compared to the background spectrum of silicon nitride. The 1 st SAM (ethanolamine layer) was detected by appearance of a distinctive absorption peak at ~1600 cm -1 , suggesting a primary amine absorption peak (Fig S2a) . The peak however, nearly vanished subsequent loading of the 2 nd SAM (AMP or/mAb adlayer), signifying the success of the peptide conjugation to the ethanolamine layer and indicating a constant adlayer formation (Fig S2a) . The adlayer of the AMP and/or mAb was also defined by the appearance of a strong absorption peak at 1533 cm -1 , which corresponds well to the amide II absorption band 6, 7 . Furthermore, the differential analysis of amplitudes of nanomechanical deflections (Fig S2b) and the resonance frequency shifts (Fic S2c) showed the differences in the mass densities of the two adsorbed layers (1 st and 2 nd SAMs), and indicated the attainment of the sensor surface activation.
To ensure a high surface density of the immobilized ligands on the surface of the BMC chip, we performed preliminary tests, where diluted samples of antimicrobial peptide (Leucocin A) and mAb (0.2, 0.4, 0.6, 0.8, and 1 mg ml -1 ) were introduced into the BMC sensor and subjected to nanomechanical readings. The nanomechanical cantilever bending was computed and results were presented as differential deflection against concentration of the peptide in the samples (Fig   S3) . Results suggested that a concentration of 0.8 mg mL -1 is an optimum to achieve maximum surface density of both AMP and mAb. Based on the results, we used the highest concentration of 0.8 mg mL -1 for immobilization of the ligands in the BMC microchannel.
BMC measurements; bacterial detection/sensitivity and selectivity:
BMC fabrication, instrumentation for data acquisition and software for data analysis are described in our previous report
In the bacterial detection experiments, artificially contaminated samples with L. monocytogenes at 10 3 cfu mL -1 (100 cells /100 µl were conceded through the BMC sensors, incubated and subjected to the nanomechanical readings. Three different readings, IR signatures, magnitude of nanomechanical cantilever deflections and resonance frequency shifts were measured. To estimate the device sensitivity and limit of detection, diluted samples with bacterial cells suspended in water at a range of 10 3 -10 6 cfu ml -1 were subjected to the sensors readings.
Various strains of bacteria were also exposed to the BMC sensors in order to determine the 
Confocal microscopy:
A Stock solution of the CyQUANT dye (a green color probe) was made by following the manufacture protocol. Briefly, CyQUANT probe reagent (0.8 μL) was dissolved in HBSS buffer Inc., Guelph, Canada) through a magnification20×/1.4. All captured images were recorded using a Quorum digital camera and were analyzed using a velocity three-dimensional image analysis software.
Sensor re-usability:
Effective regeneration is a key for successful sensor assays. Therefore, a valuable investment would be establishing a suitable re-generation condition that allows a number of recycling with maintaining a sufficient activity and efficient performance. The BMC chip of both, AMPcoated and mAb-coated sensors, was simply re-generated via two steps. First, the sensors were vigorously washed with a regeneration solution of 10 mM glycine-HCl at pH (3.0, 2.5, 2.0 or 1.5), independently. The microfluidic channel was then rinsed with 70% ethanol in order to remove all adsorbed materials and making the functionalized BMC sensor accessible again for further detection assays. Performance of the re-generated BMC chips was evaluated against L. or more with best regeneration achieved at pH 2.5 and 3.0. Accordingly, the regeneration can be performed confidently at pH 3.0 or 2.5. In contrast to the AMP sensor, the repeated usage of the mAb-coated BMC sensor after its regenerations at harsh environment (pH 2.0 and 1.5) had resulted in dramatic loss of its binding activity to more than 50%, which indicate that the immobilized mAb may undergo unfolding and denaturation (Fig S6) . However, the sensor was sufficiently stable at milder conditions (pH 2.5 and 3.0) where a restored response reaches ~80%.
The results suggest that mAb-coated BMC can be regenerated at pH 2.5 -3.0 (or possibly higher), but it loses significant activity at lower pH. Steps for BMC sensor regeneration may need further optimizations using further reagents since milder conditions showed to preserve the sensor performance. monocytogenes. While L. monocytogenes is very sensitive to Leucocin A, DH5α-strain is unsusceptible to it 5 .
Bacteria preparations
As described previously, frozen stocks of bacteria, stored at -80°C in glycerol-supplemented media, were initially streaked in agar growth media and few bacterial colonies were collected afterward and incubated overnight at 37°C in 1 ml of broth media (LB for E. coli DH5 and TSBYE for L. monocytogenes 43256). After incubation, the bacterial culture was centrifuged;
bacteria were precipitated and re-suspended in a phosphate buffered saline -pH 7.4.
BMC sensor preparation, calibration and detection of bacterial-drug resistance
Our home-made silicon nitride microchannel cantilevers coated from bottom with a thin film of gold layer (300 nm) and having dimensions of 32 μm width, 600 μm lengths and a microchannel height of 3 μm were embedded on it. Initially, the BMC was treated with In addition, in order to differentiate intact from dead bacteria. IR Multivariate analysis, analogous to principal component analysis (PSA), was performed to differentiation life from dead bacteria. The analysis involved applying a stepwise variable selection to decrease the multidimensionality of the data into its most significant scores as described previously.
Bacteria viability assay (Microscopy)
The viability of bacterial cells attached to the inner walls of the cantilever was evaluated using a live/dead Bacterial Viability Kit (Life Technologies Inc., Burlington, ON, Canada). Live/dead bacterial viability stains includes CyQUANT green and propidium iodide (PI). The two dyes were prepared separately by dilution in MQ-water (1:10) and then mixed together in equivalent ratio (1:1 vol/vol). The mixed live/dead solution (~ 10 µL) was introduced into BMC contains bacteria had exposed either to ampicillin or kanamycin. The BMC left for 10 min in darkness at room temperature prior to analysis. The captured bacteria were examined using a Quorum
WaveFX spinning disk confocal microscopy (Quorum Technologies Inc., Guelph, Canada) through a magnification20×/1.4. All captured images were recorded using a Quorum digital camera and were analyzed using a velocity three-dimensional image analysis software.
Statistical analysis:
All nanomechanical measurements were averaged and each experiment was performed at least five times. Data are presented as mean ± SD throughout the manuscript. The statistical difference was tested either using the unpaired t-test or the one way ANOVA test. In all statistical analysis the significance level (P value) was sat at as 0.05.
